BACKGROUND
Practice guidelines recommend that clinicians screen and offer brief intervention for unhealthy alcohol use (the spectrum from drinking at-risk amounts through dependence) in adults 1, 2 .
Despite these guidelines and available efficacious strategies, unhealthy alcohol use among primary care patients is often unrecognized 3, 4 and treated ineffectively 5, 6 . Many barriers to addressing unhealthy alcohol use exist, including the assumption held by some physicians that patients do not want to discuss drinking. Physicians who are concerned about alienating their patients or believe their patients lack interest in discussing alcohol use will either avoid raising the subject or may not address it adequately 7, 8 . These doctors may also worry that alcohol counseling will diminish patient-perceived quality of care 9 .
Most patients, however, are not bothered by alcohol discussions and may welcome them 10, 11 . They often find the discussions useful 3 and are more likely to be satisfied with their care than are patients who do not have such discussions 12 . Still, whether alcohol counseling is associated with higher quality of care remains unknown. Therefore, we conducted this study of patients with unhealthy alcohol use to determine whether alcohol counseling during a primary care visit influences patient-perceived quality of primary care. Further, we studied whether quality of care is associated with drinking of risky amounts.
METHODS

Subjects
Subjects were patients in an urban, academic primary care practice who had participated in a randomized trial testing the effects of providing physicians with patients' alcohol screening results 5 . In that cluster randomized trial, physicians were randomly assigned to receive or not receive the results of alcohol screening that was done in the waiting room prior to the physician visit. Patients had unhealthy alcohol use and presented for a visit with the physician and were identified in the waiting room by screening. The intervention consisted of a sheet of paper summarizing the results of the CAGE test, recent drinking amounts, and readiness to change. Eligible subjects spoke English or Spanish, drank in the past month, and had either a ≥1 on the CAGE alcohol screening test 13 or drank risky amounts (past 30 days; Table 1) 14 .
Enrolled subjects provided written informed consent and were compensated. The Institutional Review Board at Boston Medical Center approved this study.
Measurements
Research associates (RAs) screened patients waiting to see one of 40 primary care physicians, for eligibility through a selfadministered questionnaire (there was no other basis for selection). RAs then interviewed enrolled subjects immediately before and immediately after the physician visits.
During the interview before the visit, RAs assessed readiness to change (visual analogue scale from 0 to 10) 15 . Six months later, RAs interviewed subjects by telephone.
Outcomes
The primary outcome was patient-perceived primary care quality, measured with the three PCAS scales 17 immediately after physician visits. The secondary outcome was drinking risky amounts at the 6-month follow-up.
Statistical Analyses
We performed all analyses using SAS software, version 8.1.
(SAS Institute, Cary, North Carolina). We used the chi-square test and t test, as appropriate, for bivariate comparisons.
Reported P values are two-tailed; a P value of <0.05 was considered statistically significant. We used linear mixed effects models to test the association between alcohol counseling and the three PCAS scales and generalized estimating equations (GEE) logistic regression models to test the associations between the PCAS scales and drinking. These correlated data models were used to adjust for clustering of patients by physician (exchangeable working correlations 0.03 to 0.08 for PCAS scales). The mixed model used an exchangeable working covariance structure and the GEE model used an independence working correlation structure.
RESULTS
Of eligible patients, 55% enrolled (Fig. 1 ). Enrolled and eligible but not enrolled subjects were similar on age, sex, race, and CAGE questionnaire responses; however, enrolled subjects ; n=114 for counseled, 149 for not counseled g n=155 for not counseled had significantly greater alcohol consumption (drinks/drinking day, 4.5 vs. 3.4) and readiness to change their drinking (mean score, 5.5 vs. 4.9).
Of the enrolled sample, 301 (96%) answered questions about alcohol counseling during their primary care visit; 288 (96%) of these completed the PCAS and compose our sample. At 6 months, 223 of the 288 (77%) were assessed. Compared to those lost to follow-up, interviewed subjects were significantly more likely to have a high school education (68% vs. 41%) and to have met their doctor before (74% vs. 60%).
Mean (SD) PCAS scores were communication 81 (SD 16), comprehensiveness 66 (SD 21), and trust 80 (SD 12). Almost half of the sample [132 (46%)] reported receiving alcohol counseling during their primary care visit. Counseled subjects were significantly more likely than subjects who had not been counseled to be older, have no high school education, and have a higher mean number of drinks/drinking day, alcohol problem score, and readiness to change (Table 1) .
In unadjusted analyses, counseled subjects reported higher quality of primary care in the areas of communication, wholeperson knowledge, and trust, though the latter was not statistically significant (Table 2 ). These findings persisted in multivariable analyses.
At 6 months, 121 of 223 subjects (54%) were drinking risky amounts. Quality of primary care did not significantly affect the odds of drinking risky amounts [adjusted odds ratios, 1.0 
CONCLUSION
Alcohol counseling by primary care physicians was associated with higher patient-perceived quality of care, specifically better communication, and whole-person knowledge. Higher quality of care, however, was not associated with decreased drinking of risky amounts at 6 months. This study is novel as it assesses the relationships between (1) alcohol counseling and quality of primary care with a validated measure and (2) quality of primary care and drinking outcomes. Our study supports results from previous research indicating that patients are not bothered by, and often appreciate, being asked during primary care visits about their alcohol use 3, [10] [11] [12] . The magnitude of differences in quality we observed was similar to, though generally smaller than, those known to impact clinical outcomes 17, 21 . For example, Kim et al reported that single standard deviation increases in primary care quality were associated with a lower risk of subsequent substance use 21 . While various studies have reported a link between primary care quality and health outcomes 9, 21 , ours did not. High-quality primary care may be necessary, but not sufficient, to help patients reduce their drinking. The lack of association between quality of primary care and decreased consumption is most likely because specific elements of brief interventions that are essential to change drinking (e.g., targeted advice) were not offered in this study.
Our study has several strengths. We used a standard measure of drinking in a sample with a range of unhealthy alcohol use and a well-validated measure of primary care quality that has been linked to clinical outcomes. The PCAS and its individual subscales have high internal consistency and reliability; each subscale has been validated 17 . Lastly, we used a prospective design and assessed counseling and quality immediately after a primary care visit.
Several limitations should be considered. First, we could not determine whether alcohol counseling affects quality beyond the self-report measures assessed. However, the measures we chose are among the best ways to assess primary care quality and are particularly relevant to alcohol counseling 17 . Second,
we assessed the drinking outcome at only one timepoint. This method is similar to that used in studies supporting brief intervention for unhealthy alcohol use 2 . Third, because this was an observational study, our ability to determine causality is limited; however, we did adjust analyses for potential confounding factors. Fourth, the initial research assessment may have sensitized subjects and influenced their responses to questions about perceived quality. Fifth, most subjects had visited their physicians and discussed alcohol previously. Therefore, the observed associations between counseling and quality of care may be biased towards the null; nonetheless, we observed some effects. Sixth, intervening influences (e.g., participation in Alcoholics Anonymous) could have affected drinking outcomes. Brief counseling, however, is known to reduce consumption beyond such influences. Lastly, the differences between the enrolled and nonenrolled patients limited generalizability and, along with the differences in those followed and lost to follow-up, may have biased analyses (the latter limited to the drinking analyses). However, the direction of bias resulting from these differences is difficult to predict.
Physicians should conduct alcohol counseling for unhealthy alcohol use for many reasons. Alcohol counseling has proven efficacy in outpatient settings and is recommended in practice guidelines. Furthermore, most patients want to receive advice about their drinking, and as indicated by this study, such a discussion does not diminish quality of care. These findings provide evidence that screening and intervention for unhealthy alcohol use may improve quality of care from the patient's perspective.
